SPECIFICATION TITLE OF INVENTION: Multilayer film TECHNICAL FIELD [0001] The present invention
relates t Itil iim BACKGROUND ART [0002] Japanese Unexamined Pat lication No.
2001-31%@9?%%%\%%% "a multilayer film provided with a release layer comprising §€é§$ﬁg\%§a
syndiotactic polystyrene resin as the main component, and an intermediate layer constituted from a resin
mixture containing 30-60 wt% of elastomer rgpip tiiie: ARFNETN resin units in a syndiotactic polystyrene
resin, or mixtures thereof." Such multilayer films can be used as mold release films for the manufacture of
flexible printed circuit boards (hereafter referred to as "FPCs") with a cover lay film (hereafter referred to

as "CL fillHo e NI AN Meddaysailbdhesive agent in a flexible film with exposed circuits
(hereafter referred ECaENICRLIEEIDsure film"). PRIOR ART LITERATURE PATENT LITERATURE

[0003] Pﬁ@'@lgow@ bde deiPRBase VRexavinee RalarRviligation No. 2001- 315273 SUMMARY OF
NTI

THE INV % 'IQ(B IZR.?OLVED BY THE INVENTION [0004] However, the results of an
. o A U . : oo . :
investigation by the present inventors showed that the "multilayer film including a comparatively large

amount dPSPRdiofARRNBER MpRENIESH FAikatRERlRRlgR NS/ PRisdbe843PiapesRS enexamined
Patent PublicatiomMitile3@o 1i81 ppa3 dedt vithetakst| eiag enlayie lusoimatrisiag @ dasighhavio gt avas found to be
suzciptible to fragjuigidfeibir yesstyrans. ﬂ@ﬁmétﬂﬁéehﬁimddﬁm@ﬁémﬁa@ﬂw&ﬁﬁmﬁ%l@é the press,
and there is a ris iKR, ome

I E?%Bg?gﬁ&fb&‘ﬁgrg G i%lg%iéﬁlé’%ﬁ@mﬁg%fo% \ﬁfé%'ﬁ'r‘é@(sgoﬁgaj ?’e'%ﬁ?h

result in a higher rate of clive FPCs. Moreover, for the same reasons as e, suc

mulilayer films AR PIBSEHRIESIHB oA RO B HIRB 6P e AR ure fim during
the manufacture 8T&I8¥PSuekhauldrRrerhiorsccampe creetspeanaldagigaseniimsterdresive agent, and
consequently it batanoéacieas iof fiexibieserihioueitout thaditie (REfe atéecefatecdaolduttmatsly become

higher. [0006] In Agiliogo seca I aHer dhme ave: ReTRMRY COAMAIF B ABBPUNAKAPHK. [0007] The
object of the presernt |n\\//entallona| r;togln\;owdeérﬁmuétl;%%eélfn@ th\% WI” offer o.g Wﬁ%%%g‘l a press
setup along with e‘?ﬁ‘a YEha o ea_s% LS y el ra (FPLS a%detﬁ%q & RAER tVE THE
PROBLEM [0009[&f8) /& iQiRayEirGHil eEROPIY lRe) aspect of the present invention is equipped with a
first mold releaseR&i€FaAdRA tUSEBATAYRE corresponding to an intermediate layer). The first mold
release layer is fped remagesiTiprehich the main component is a polystyrene series resin having a
Sy“'“ﬁ%&é@“%&n’f‘ﬁﬂbﬁm@ﬁ? 1 ﬂﬁa{ﬁ%%f%g%ﬂ?eﬁrga%%{jF‘Eﬁ?c%‘%{ Rfo'.sé8819a”.s by weight,
the polystyrene series resin having a syhdiotactic structure makes up at leas parts by weight or more
of the resin formiRd?Ré Jirst mold release layer, and preferably 85 parts by weight or more. The cushion
layer includes mds&) MMAGRY gaktsTiiEWRIYENNEDOB parts by weight or less of a polyolefin series resin,
and 2 parts by wegh Bl FIre @'BHeSO tharDA 8 parisEhNvaE gt iafn polystyrene series resin having a

Synd'Otag%éﬁﬂ;qt-\%ﬁre'\:/HWfﬁ@ %l@%ﬁéﬁ*ﬁméﬂ}jﬁ‘iiwtﬁj&ﬁé%?%%l% NPHGERR SRty 4yeiant or
more ana 95 parts by wejght or less .offa olyolefin'series. resin, and 5 parts b}/ weight or more and 35
parts by weight oﬁwgﬁwﬂayap | wég%%%mga@gimﬁyﬁﬁcﬁmf?gﬂmﬁ'&h%ushion
layer is provided B reige i i I e 18, YRR B&SH RN be
formed only fromPalgntefntdieadsnasm 2001pGlY/SRTBmdarres|eesioityavioduusyiidivteaticairucture.
Additionally, withiggrapgeithes éraghaapiisestis,gsr! £f theriesentiavsataniigsedsno objection to
this cushion layer in?tllljdin resin .othfzrlthan po\ll‘yol f]in series. r ?]in and gol s&yhene series r(es]in having a
syndiotactic strucnl f@f&géfﬂsu R e o LRSS S B8 18K o, i the

composition of the&N38R e FFSs Y hestaskuehavdliayaG Imin eI AN Kanad PaGHBSs setup
being clearly bettersulii)ra arhityifeyeafinofvtfectiver& Reslerate elastic modulus would clearly less likely to
?Ifacg in_ @ﬁﬁ?swafébﬂéﬁhﬁfmﬁéesg%g Vé@%@@é%i@'ﬁéfbﬁé%@@ %ﬁﬁlﬁf@l‘ﬁﬁ)ﬁ@ﬁ@eﬁ QirilrJ]it GZ%OSWG
ilm during the m : ity defects r - e adhesive
agent, and the F&ggé?egd éﬁ'gﬁu% g'@%ﬂf%ﬁo%?ﬁééﬁﬂ'@ﬁs%%eﬁt ﬁéﬁlys%%ﬁ%ggée?ﬁﬁm that can
have good workability in a press setup along with being able to increase the yield rate for FPCs and the
like. [0010] (2) In the multilayer film relating to one aspect of the present invention, the polyolefin series
resin preferably contains 3 parts by weight or more and 40 parts by weight or less of polypropylene resin,
and 20 parts by weight or more and 95 parts by weight or less of an ethylene-methyl methacrylate
copolymer resin. Moreover, the polyolefin series resin further preferably contains 5 parts by weight or
more and 35 parts by weight or less of polypropylene resin, and 30 parts by weight or more and 90 parts
by weight or less of an ethylene-methyl methacrylate copolymer resin. [0011] As the result of diligently
conducted research by the present inventors, if the composition of the cushion layer is as described
above, along with being possible to have good adhesiveness between the cushion layer and the first



mold release layer without the use of primer, the elastic modulus of the cushion layer will furthermore also
clearly be within.t jtable range. Consequently, in_this multilayer film, the cushi r the first
mold re|§é\>35e2é&}z@8c9§§%qave good bonding, and addilzionally a more suitable elasr}i%(%ﬂg%&@g?&e
_cushio_n Iaye_r can be maintained. [0012] (3) In the multilayer film relating to one aspect of the present
invention, itis prefgraRiararhmaUERe SRaMErReh sty IR cORRIBEL IRy DR BRYS 8rvt% or more
and 14 wt% or less t%i.uTts de”iﬁd frgén meth%ql m that(:i[ late be. Fﬂ;{hﬁrmore within the rﬁgope that is not
detrimental to the Saabh{ B &5 8ShEIN TR, fIYe RS BN h G AL ERiRh L iy
methacrylate copRI§afittieyerieridhahigrine Galaieatiaia WwemeHEinatabr ResaBmPIBAand methy!
methacrye®6 001 3dagitre seshltnof dilkyentiynes indwetecxtiresealrcp doyr thiee psesetpi ma@keddity became
clear thaj PeceTIHFERtRRt RS WrEsLRiNGEiBR TR BromahacmitifeAsiAeacAI0RM dpreye, good

adhesiveness be h shion | fi ele layer.coul [ ithout the
use of primer, an%?’%eﬁr( %%ﬁcr?é}?n@ %I)éaer%}ggt‘%lftﬁ ogjfgdq%e ptéséﬁﬁﬁtﬁgd@cﬁ%ga%r%%ﬂgyi%mle cushion
layer edge face RS A hedtSaten in the press. [0014] Consequently, in this multilayer film,
the cushion layerMhéie TifatSaulY keledBeAR@BLEMhave good bonding without the use of primer.
Moreove[piagpoggible to reduce the amount of the cushion layer edge face that oozes onto the heat

laten in th . il il i 'l tion, it i
AR O R RS
more and 30,096 BHIBEJES: FELLIFLARSS (ALCARTLA I SUBR S PASRIRSR) SRR AEurthermore, i
such a case, the fitgrmeriatddaveraydiechisemmad belanselawt Hifpmeddshiva IR tArotithe primer
or can be integratad mittintice rapsiniont|ayampdilgstyemrdsesicth resghtiheimgimey{0Rt&¢ s the result of
diligently conducigd ragpareh AMdhR HHeSE M MmO HiRG SREErSISAb AL IEHR FamrR 2herystallinity of

the resin forming the first moldhrelﬁ[])ase Iiag(%r is as described a ove, duw&eﬁ?dlr{%o the CL film to
the circuit exposﬁ%rﬁnt?yiwglgogs' feR3%8 a[ﬁlnge?_faerr'eesrﬁsalorlldlr? YA {th 3 \? 'ﬁt%na‘_l’ Sid release
films that preventBakessp Belerst { thearis Ainvaignher arerm ekisspeififaraifethefimbmolease
layer. [0017] Consdqaseatligydriras dnuldfayab i85 pagsdys\eigiui o retease Tilre,alistingnbdapding of the CL
film to the circuit gyfogEEHbT: thisrPessiales o WaigHhelier eaVbadsing Wagwis raventonal mold

release films that I r r from.hel I fl (rcuit
exposure film. [O@Eﬁ@éﬁtﬁ%%nﬂ%srge@%@e%ﬁﬁ? %%ggubr%&%%{ﬁgr%l he 5@3@3%?&%@%]%@%&% resin
that forms the firdVRigMY PR RAUVENVEFRE SRTEDHEESIHAVING Fow AR SHHEMBNnding of the CL film to
the circuit exposurgrtinertiare tthmakshiemkyefdu ttefipeiesabheivabdrs 66todotisoby teigbtormations in
the cushion layergiutingethadoBdigtoIcasgtiibndbs oracssloletie Sekidiimduanding t® piagit exposure
film, the resin thaf, fQrme e, iR maldd %'@}%@EL?B%\A% yEkhzed ggl SiPREREAEHeaRddys causes

the adhesivenessslof the first mold release | e sufficiently. reduc e cwcfg%degrgosure film and the

CL film. [0019] (5) PHBHARYIIIARHG SEUAY S oS s PUR A NS b IRYERIS I H&rably further
comprise a secorfif@ ethedasempldreippsedayat falesnay MREisiaméysherd Bpposite side
from the side of tferieshanyldy@nqrolyblefirisefiest reeid aeldqrsyisyeemefoanies résiriewvrages this
second mold releggieR(gefSRR:farenaciRre ey NAIMIRERIRGE RBNSTRTHAAS Wihe o
polymethylpenten% resin as the main component, from a resin (\:/{/i%rh %;ﬁtg/{:eré%%englg having a syndiotactic

t )
€ présent invention pher? IS N0 0 IS clis et
structure as the main component, or from othér mord release résims. en the second mold release layer

is formed from "alPeWHRIFABERSREFESAN PG RRTIRSTYPRIth e RRMEYERIP SRS HREHD
component", or "tdngnaldyedbeisetiestisittiie.second mold release layer can be bonded to the cushion
layer via pooo)erdaxae (RagsHiaRyent Y Cond tiresreed ron By eirasrelsaeriis faftoesd freme "a resin with

polystyrene resin&h ' : igtactic_str I%e i "ot m -o#] elease layer
can be bonded to t%%%%%@i%% év%ﬁtﬁﬂu%%@% g%‘ﬁ#}sé%ﬂ adﬁ)eggggqé%iﬁi{c 20 %eé by forming
the second mold WAHRERIIRY K} BRTRESHHTYS RENEFANNREURle of a cushion layer on which the first
mold release layer is formed, the cushion layer can be prevented from adhering to the heat platen in the
press during the bonding of the CL film to the circuit exposure film. Consequently, the time expended in
the process of bonding the CL film to the circuit exposure film can be shortened. [0021] (6) In the
multilayer film relating to one aspect of the present invention, the second mold release layer is preferably
formed from a resin with polystyrene series resin having a syndiotactic structure as the main component.
[0022] When the second mold release layer is formed from such a resin with polystyrene series resin
having a syndiotactic structure as the main component, said layer can be bonded to the cushion layer
without the use of a primer (adhesive). Consequently, this multilayer film can be manufactured while
keeping raw materials costs and process costs low. [0023] (7) In the multilayer film relating to one aspect
of the present invention, it is preferable for the degree of crystallinity of the resin forming the second mold
release layer to be 14.0% or more and 30.0% or less as measured by the differential scanning calorimetry



[Figure 6] A graph showing the temperature dependence of the storage elastic modulus of the mold
release layer of ilayer film relating to an embodiment of the present inventi ATION
OF SYM%@%@@% 0, 100a Multilayer film 110Mold release layer (first moId%gQEéqiﬁgpﬁ%‘OaFirst
mold release layer 110bSecond mold release layer 129Cushion layer MODES FOR IMPLEMENTING
THE INVENTIONG{OQ24] Ait-5RP WikdWi9 4" b renibianatd e febaing<19,8016/aRagNeaL of the

present invention is chiefly constityted from mold. release layer.110 and cushion layer 120. In addition, in
e embodimont a8 A Eok, T AR B DL B T I M RORPE SohEe53 S22300 pon.
Such layers are ddstHBERRIM&RIPRBIEUbE2BPLBESIR sluradDerantHagilirielan fifRS:[0029] 1.
Mold release layesmids|hneteaszy Ity defebis viena dess dikedy resfor(reiie iesl dd Hetoxe agéntplhiblease

layer-forming resifg it é%@"%@ﬂif&@eﬁrﬁﬂ&b@k@éﬂﬁé{@ﬁ&&%ﬂ@éﬁﬁ@ﬁttﬁ beloagiiayeP resin”) as

the main compongnt..Furt . I rming resi . ' ommercially
from ldemitsu Kg@ﬁ tgcé){{ %rﬂl%r(l%e&éég wgge(r%@aﬁé gr)gér%% §®§§§é&?ﬁ%ﬁ%§%&ld release
layer-forming resiAST&276 Wi6oYik!thEHe ARt 0GR aNgr e ikBreferably 85 wit% or more and 90 wt% or
less. In tiiedd@ke(@)embodiment, the thickness of mold release layer 110 is preferably 5 pm or more, and

fuTther plrefere;blyn;%@ww@r fimtheptege s eRbadiieenbftiivqaernoitsiinikyeof theffmold "
- t
release fayer O”Et@lirl%fréﬂﬂ Eéﬁ%#g%oérﬁég?@%@%ﬁﬂﬁﬂé%sﬁé?@%?%?%@sggﬁ%ﬁgrﬁﬂd’w' erentia

[ lori SC). D th t t d above,
the degres of ryBEITRY B SI6781 ONDISRHRAEE R P HORICs BEHE GG AENTS than the

conventional mol@niéi8adeafmbitiegiphé\aiienseding eshvie s -methahmeibagiyiaterepslreeim of mold
release layer 110idsinthorswes ithenéepaudgskifinesdeipsnrdsiciucthivepstieagbllestitaime dupss tor mold

release layer 1104t fig,Hinsy imshoWRd S5 14IR By D8I GRIMBLOBIS Sy ropileisiersslayptforming
resin is dlscusse%@ daer albb%%\ﬁv'ﬁpgrsm él Sﬁﬁ?\%ﬁsmr PbS resin has a Ss%no otgct{ﬁ ﬁtruc'gure, in other
words the resin has B35 é/oreg% S ORI & ieﬁt e Bhe%)% rupS PS5 abs u¥e%q8henyl groups
that are the side EMiRY MEHRPYLIE SRORINBRY ie8iFnosite directions about the main chain formed from
the carbdfaErboAsitnmadsoidy. fiRRtitywtrenoted, resaaple Dy itlksagreest nesiastasditthesed in

Japanese UnexagiigsbBiatnbPuicatiamhey2009-938464 ek de srlyshurgavinobéalgyistyrene),
poly(arylstyrene) p%%@{ﬁli'ft’«ﬁg%?] ego%}ﬁrSBﬁéds‘?\?é%@%%&%Sﬂ ﬂ%&?}é‘ﬁ@ﬁ%g&yéﬂﬁ%g jVFKer ne),

poly(vinylbenzoate ester ydrogenated polymers, mixtures thereof, ymers o ich they
constitute the majBPbIA YIRS NG P 8 yr] ORI erelasir 7894 8lus 8f e cemic diads,
preferably 85% otusbrerrd@genividifidthesnost atsg@leahnisravitideriie poitaile, rprgerably 50% or more
racemic pentads.dopsehbxamplestaispaiviaidstneneldnalisttopabyareihvishaene) okt (ethylstyrene),

poly(isopropylsty - ike \/ )include
poly(phenylstyrerl;r% , S?(P ﬁﬁwmﬁﬁ%@‘gﬁggﬁoﬁe bﬁﬁﬁ%%?kﬂgﬁ%%%%ép egc of
poly(halogenateor% %ﬁ:%)qﬁgﬁl?dguﬁ I')?& ﬁ?s h "b%ﬂ}&i ostyrene), poly(fluorostyrene), and the
like. [0038)ERAMSEs of poly(halogenated alkylstyrene) include poly(chloromethylstyrene), and the like.
[0036] Examples lof thelyaikiteystfiem eglabhadies polg(aspboxybtite pegspotyi(itiotigatyitése), and the like.
(0037] Furthermagge e f50ffe AR RARYEn RS CRRMEASIY 8 10ve 5 wios
poly(m-methylstyjenc), Rol(p1uYsrEne) rol¥iacaloroshrenc) avim-ghlorasiviens).
poly(p-fluorostyrenesr,] yd?ogenate_ polli/se[yrene and copo(?ym_ers contamning's ATQYUTAT Uits thereof are
particularly prefefa$i&'gBH8ES (MftREIHS saRehat SPWLESH MmN s heRererae &dh8yer-forming
resins composedesssinmutdomanes8PsS resbiechinie teldstoatleysraingiedng podybéefiylgtaries resins,
polystyrene Serieédﬁéi Ay SplebReliAmEEEE BeAaIHD SERRMEAES GOl (RRaRBanasiBer) resins,

poly(phenylene sgm&j éwpﬁ%ﬁ%ﬁﬂ%t e like. Furthermore, such resins can be used individually or in
ore. 6 ur

combinations of two or m er examples of elastomer resins include natural rubber,
polybutadiene, polyisoprene, polyisobutylene, neoprene, polysulfide rubber, thiocol rubber, acrylic rubber,
urethane rubber, silicone rubber, epichlorohydrin rubber, styrene-butadiene block copolymer (SBR),
hydrogenated styrene-butadiene block copolymer (SEB), styrene-butadiene-styrene block copolymer
(SBS), hydrogenated styrene-butadiene-styrene block copolymer (SEBS), styrene-isoprene block
copolymer (SIR), hydrogenated styrene-isoprene block copolymer (SEP), styrene-isoprene-styrene block
copolymer (SIS), hydrogenated styrene-isoprene-styrene block copolymer (SEPS); or, olefin rubbers such
as ethylene-propylene rubber (EPM), ethylene-propylene-diene rubber (EPDM), straight-chain low-density
polyethylene elastomer, and the like; as well as butadiene-acrylonitrile-styrene core-shell rubber (ABS),
methyl methacrylate-butadiene-styrene core-shell rubber (M BS), methyl methacrylate-



butyl acrylate-styrene core-shell rubber (MAS), octyl acrylate-butadienestyrene core-shell rubber (MABS),
alkyl ac iene-acrylonitrile-styrene core-shell rubber (AABS), butadiene- ell
rubber (é@é)zgcﬁ& g#’ | type granular elastomers stth as siloxane- -containing car %ﬁ%i&%ﬁg such as
methyl methacrylate-butyl acrylate-siloxane, and the like, as well as modified rubbers thereof. [0040]
Examples of polyolefin series resins include straight chain high density polyethylene, straight-chain

low- densﬁ/ ne, h| sure met w den5|t Iene IS act p opylene,
syndiota 9% pgrgr! ?ehees rqcfc?i’?te x rPéeSSi‘ m’e olybutadiene,

poly(4- methylperﬁ&%)“%ﬁ‘@bm%l@ﬁ § Qﬁfﬁ%ﬁrﬁﬂ??ﬁékofhé?% eddrapemsiiy bne -methyl
methacrylate coprniythacr;almethteaﬂxd)emmdnzeab@/eﬁogém}j@(ﬂmpleermmwmberumrs;hmzms include

atactic polystyrengy tsroé@i‘éi'ﬁiﬁ(?|y§tt¥f@i@rél@a‘s@iﬁ ek resusipne I%W@Vé%ﬁﬁiﬂﬁﬂﬁtst}te use of
acrylonitrile-buta gﬁﬂwee s% r]{efﬁ Hbera%ﬁg g]cm‘iﬁn tWSUs&/%een o%%% %elr g\u%)é g%enemethacrylrc

acid copolymer, styrene- me hacr IC ac er cop o mer, s ne me acry IC aci dyl ester
copolymer, styreﬁé“&éi%e %% R/ﬂtlé‘b’%rt %@ﬁ@%l?%é’ﬁ&%ﬂ%‘?y Rl i%rr\én ic acid

copolymer, styremgefg@naric acid copolymer, and the like. [0042] Examples of polyester series resins
include ppjmaqbqoarser@r@iymwnms&rﬂnh&@amn pﬂiié(busﬁﬁma@@péiﬁhadnéeﬁranﬁéhe like. [0043]
Examples of polyaipide-sey ﬁ ;;%ﬁgawwgd 6%@?695%'6@5&&4&%9 NREBLER) it is

Miscellaneous Varrousth ves can be Into cle orming resins, such as
antblocking age e SRRISROCH IO SPAL i eaﬁHéiHﬂE e N ion
release agents, fl/@&ealaptRIAR IMthaeOressdant auxrliarles pigments and the like. [0045] Furthermore,
examplegouf1Btigicking agents include the inorganic particles or organic particles as described below.

Examples of mor%trré PRSI RAgSI Be tarnte SdicnBAlee cRrbonates,
sulfates, acetates rterg% 83&) 1 ]p%/sr; ca{ hate% srll artels tl[@ es, and borates of the
elements of the 1pr§ ag) % E‘1 9& elg ¢ %CHAY ilies &U R ﬁﬁel?'hy gtes as well as
complex compouFﬁi@%@d@é@rtHeF@)h‘hﬂ%’ﬁtmﬁfmﬁ%@m&é?%(ﬁﬁm&'@%m&es of such
inorganic particledifferienitaizsndy dirdecatorirnetnp oettis d UE b ritzelithune, flustidb aboaemei(sbeliﬁmt borate

hydrate), and therfikfy raiBlye Sjemest CHMPONE s SYFIES MADIRSKIBHBMRIaIe:

phosphate, mag ga8r9§n<ﬁtaﬁn%§nte@t\%eﬁia@d§y9@ P géfggﬁq%tathm@gﬂ%ﬁem fluoride,

magnesium titanate, magnesium silicate, magnesium si alcium carbonate, calcium
phosphate, caIcrtﬁﬂrBﬁstphite calcium sulfate (gypsum), calcium acetate, calcium terephthalate, calcium
hydroxid€Q@afdiussihieates chlefuditidienti epodishtied tiesedts shwthiampresanite\eatons, darbonate, barium
phosphate, bariupesuliaéecibariumistifie duidbofikeydamihitg elenersiamraingsraighses, titanium

dioxide (titania), WRHHJFHIE}%%OP& &r Fé‘%@‘éi@s’&'r‘i’b o & 89&“ r %W@ 6?%8 t%l‘f&%ia fhingnoxide and
OXI ﬁgéj OxXI

the like; family 6 ﬁéement co >§ uc as mOé% enu e, Mo m tr ybdenum
sulfide, and the IiKE; fAIfl} ¢ Q%ﬁt H?n duhgs Qﬁ&@é acetate and
the like; family 9 é@iﬁentleaﬂimgi%@&eseééméﬁaﬂt@ﬂem@t @@b@ﬁ%aatweaﬁdhneqmélﬁamny 11
element compouaeel sheltmsuibppeodireditia ahththéirbken dduniblebzelkiyent compounds such as zinc

oxide, zifgRCAtaCoABEGHEHKE if I b hiPAS RIS AT MR ES §Hﬁ6l6§éi%§@hiﬁi°dlﬂ‘ﬁq lumina),
aluminum hydroxbd riOIalumrig%hm ?H_o]ulde gl mrnosrlifates %stlumftnna Sit |i%ate k e o Ootlnlteaétffamlly 14
element compoungs SUtch%s Silicon oxug dfiich ?) gar fae 8§55, and the
like; and natural RfRBESIPRGRI8s ¥itheanvaptiang! e ﬁ'rtr@"?ﬁﬁ@lﬁ@?ﬁh@épbﬁi@@bﬂl@f'ﬁ%asted ore, and
the like. [0047] Exaninbkedeaiser tryec foantidiesmeldderfhgtbecSindiimaladinine siecigit exposire

styrene-divinylbefggne copolymers acrylic silicone, and cross-linked forms thereof. [0048] The mean

particle r s and organic particles is preferably 0.1-10 pm,
and the jmourr9 %Jdtﬁaee@géggr dee %{ %356@#‘):” f ?Furthermore such antiblocking agents can be
used individually 8} inf 55850 RE S RIR BN BN RO BB é&%iﬁ%@édhﬁﬁtiﬁki@&iﬂ iﬁéﬁ?&g
phosphorus-type l8yRIzcEeirthibeisy Agianty pewriblidng pecoixidiali dendingitighegShi s Buduihe pe

oxidation-inhibitingregierigp@siirdZHnydiouy @, Mald-pentyiehfimbethyd]-m6tdirtloenyplyenybacrylate, and
the like. Furthermgyge, SHeh apvipxidanhean fheeL&f‘s‘hi'HH'iﬁQH?Mﬁﬁ&ﬁQ@Bﬁtﬁﬁarﬁré’ée‘é@ or more. [0051]

Examples of nucl t|n ents includ es such as. aluminum & Ibenzoate), and the
ke metal phosphited e RCE5a ety LS04 S BB ST bADS SRSt S the T
talc, phthalocyanine derivatives, and the like. Furthermore, such nucleating agents can be used
individually or in combinations of two or more. [0052] Examples of plasticizers include poly(ethylene
glycol), polyamide oligomers, ethylene bis(stearamide), phthalate esters, polystyrene oligomers,
polyethylene waxes, silicone oils, and the like. Furthermore, such plasticizers can be used individually or
in combinations of two or more. [0053] Examples of mold release agents include polyethylene waxes,

silicone oils, long-chain carboxylic acids, metal long-chain carboxylates, and the like. Furthermore, such



kneading dry-blending method, and the preprocessing can be carried out using a biaxial kneading
machine, | %agt in the present embodiment, the thickness of cushion layer 120.i f l%l]
three-folé/\g? M%ké%ickness of mold release Iaye}r* 110, more preferably five-fﬁé)fﬁ%@ﬂ% %further
preferably eight-fold or more. [0057] Furthermore, examples of polyolefin series resins include long-chain

L R B e S s e
Sobutone, 12 R ES e %%wﬁn%%heﬁé%@ﬁ%re%@éfa@ R e Rl eret (or

example, ethyleniefhedIthre ey iaideswifitie @aadn® ClikBYNand the like. [0058] The SPS resin is the
same as P@19P Y 5¢sin mentioned above, [0059] This cushion layer 120 is more preferably formed from a

resin blend thal ineludas RIRgeeits WS QECTNE A00essIRTHORAESREHRIENS o SBREASIN. 3 parts
by weight of morq a0 Ry 1elohi avlexs L EabPiRens s and gre en. 2 part by

p
weight and 95 pa,rlflg{hy weight or less ofsét%d] ne-met nethacrylate co mer resin. |n this case, the
ethylene-methyl ASIRTRANAR T BRAOSHFSIE IO HtR AR QRS WRRIBR rRYRE QRIVUREor less of

units derived fronfinstetgidnieleaseyiayer Wiiernad. daunbesimoreotitisstecn nayeol@ cederisthiagemposition
of the ethylene-mgihyheeitastytadenoepiohiener iesitaie asheIesipes @kayevitdong with (i) being able to

hi d adhes; t ian.| 0 wi f primer.
s e PO A AUShe AR AR SRR IOETcsf W BB beRe Priner
laten in the pred@ SI0RYIE A S RHIPACIE STHATE Al SR FaRY B8 HRMBE Betrmental o
the essence of th@pltseleeipeEREts, hapdberneatdf dtaihERASE leyirsid fetrd &omarRalso be

blended into this pesymittythEdléde rédethoa ismanitfestiyingtayipdhiteyres fdeir déuttieapresifilm 100
relating to the pressabeMRdIBEHRaP He AL ERLEGHY MR SHGRAE Hafeaseimisieqmethod,

extrusion laminatjon, method, and the like. [0062] In the co-extrusion method, multilaygr Tilm 100 is
manufactured by SO LS (G B R M8 S R P BTy QU500 g  fec
block and multi-n¥85@he Beldgiersmbeiishrard fiamion PehyithRatystysensssithrough dies 210
as shown in Figuhaginig &edyineiwtzenidistructierc239 thechtaircbowl [mor2dd; ,ahe secoviédriojdirst roller 230
and touch roller Zdyenayibedqeriod Fomidasiy aerceafivntibijes Wissbarard tegueamiteyer film 100.
Thereatfter, this nzg%ae\é?\gggg%% 0 is led in the film feed direction (see arrow in Figure 3) to the
downstream side by secon ler 240, and finally is taken up on a take-up reel (not shown). Furthermore,
at this tim&4Al tJrHH%rQMFQ@P'ﬂEéE'?Sl%?%@i@ﬁ#@f@@&?%gbﬁfoo@,tﬂ?e%ﬂﬂ%ﬁ%ﬂ?@ SaBLEroller 220
is preferably 50-1sidefamaunbiap-qyes@ratbioh sbedigtrolRid 22k asefiastaviref® pheferably

g-9093606938-h[O?%ﬂwslﬁidlha@éﬁ%@@ﬁ@@éﬁ%qggmﬂﬂcgedh@ét?mﬂﬁf@%%ﬁ mnagxﬂzzudeé pybi@gelr is set to
70-300 €, the maldig s pamnd B IRt e attmptibei b Ofiin wasmdaghurdpy lamination
of mold release layer T10 and cushjon |Jayer 120 by merging this mold release layer 110 with cushion
layer 120, FurthelolB1 e B R0 RiAGHGR RGRCOMS R br IR IRdne AL SEHRE Y ming
resin is passed tHiougRRRE SNor@NsHown in Figure 3, is led between first roller 230 and touch roller 220,
and is cofged1jy (éych roller 220 and first roller 230 during the period from first roller 230 until it is
discharged to give, IdEIERSR Tl R0 S this Flddeigass SUBHE is/sstibr e fepg direction

(see arrow in FlglrjnreI )rg? the downstrea S|d§|§é< secongrroller 240, Th(ﬁn the T[esm blend melt (not

shown in the Figure) that 8iims CUShiO ra)(/aer"rﬂL C|)smr1neé]|r ca withmold” Irte é)é)sl ST Eetﬁc'ae{llgspassed to the

downstream sideBSRANINER FYUMEOIRAIS RIS SRS ERPRBEWFAMB MRERLfacture multilayer film 100.
Furtherml®@22juctWhendhafaetured moldlsgleatbray@d is farthechitymtakeh apesmtidttake-up reel (not

shown in the Fig el srprdrecsatigerdsnmiaesidpdiotae firs feed diesive Fiatiermore, at this time,
e temperature I - . r r IS
By so-120 BRI ST B Lot LIRS B e

preferably 50-12 of secon vs. fir iS prefera

0.690-0.998. [00EMTREr SR h S BNARAUB e s HLRsE s AR s I anHB s & D eain in mold

release layer 110nfil@ultilayer film 100 obtained as described above can be adjusted using a known heat
treatment device. For example, the heat treatment in the vicinity of 50-220 C can be carried out on
multilayer film 100 using a heat fixation method in a drying machine using a tenter device or a heat
treatment roller. [0065] <An example of use of the multilayer film> Since the CL film adheres to the
irregularities of the circuit pattern during the bonding of the CL film to the circuit exposure film, multilayer
film 100 relating to an embodiment of the present invention is arranged so as to envelope the CL film, and
multilayer film is pressurized by the press device, along with the circuit exposure film and the CL film.
Specifically, as shown in Figure 4, after the circuit exposure film and the CL film are temporarily bonded
with adhesive to give 340, multilayer films 100 are inserted so as to be opposite to mold release layer
110, Teflon(r) sheets 330, rubber cushions 320, and stainless steel plates 310 are sequentially inserted,
and hot platens 300 are pressed together (hollow arrow in Figure 4). Furthermore, the heating method



[0071] 1. Manufacture of multilayer films [0072] (1) Raw material for the mold release layer The SPS resin
XAREC( itsu Kosan Co., Ltd.) was used as the raw material for the I er.
[0073] (2%3%%1#8%?%%5 for the cushion layer The rav materials for the cushion E§ﬂ4§§ﬁ?§%@% parts
by weight of the SPS resin XAREC(r) S104 (Idemitsu Kosan Co., Ltd.), 75 parts by weight of the
ethylene-methyl rp@émyﬂgw ﬁ%qg}méﬁqygqawgéggé%{wdw_ethacrylatederived unit content: 5
wit%; Suﬁ@‘ﬁg&%ﬁmicm Co., Ltd.), and 5 parts by weight of the polypropylene Noblen FH1016

(Sumito ical Co., Ltd.), which were dry blended (referred to below as the "cushion layer-forming
resin blend"). [ootuihe)diHawed @ selaingd9emrsreshefdhe RIRFaBEN ERMiPMals film having the
same mold releagedtgrabtnfbothesidegrettbé aystatimiyyef tvasesanidaningeth ésseceigdimdy [0075]

Furthermore, moyg|apgeiiigddly idhsemulidoyer hHorwanden oacsiREDy Simelanrarsly weruding an SPS
resin (XAREC(r) §|ﬁéﬁebgﬁ‘%§%rﬁ%58agff%?}hﬁéﬁ%“q‘efQH (?lon layer-forming resin, and an SPS resin

mi a feed block and a multi-manifold die. Furthermore, the

(XAREC(r) S104 ) :
device SHERRf e GPar e 168 (HRNGP AR AR08 BN SoRAIG FADQRSHTE . the
temperature of toinie ntier 22 wnvioredandhieeatiorap é8d vdirndhseden eotie cadtallinify sifroller 230

was 0.990. [0076iHENe hiirsingbesmaddairagadnyass riybpIb siderafitedubdiarerim was 25
pm, and the thickgess of 1616 Y8NABduger i PARTMHOAAIL cuabiian.&f muliiRyshdins (00781 (1
I’I% !

Press setup workabilit Sensor)ét:testsw re con(i%gne the technicians. T @?gge results showed the
abovermentioned IR DR REALSSH HOGD JESEH I0dHE Bl QRbE i b FoiFc)
Observation for verieCRssaatiriig treFrcpoGitiadiraiiotekt sple g iayeiselr sAbA SN evidence
of voids in these Fdtézséskydaldenide sl Misfitmlbirydintiitess utiirectcibieywithtiieeCL film was

temporarily bondgddp tas ikl SARATHERALIIAN R HIEBR AR ERiMG R b e Retbesidgs  eifdosed by the
abovementioned multll%yer ffﬁn%ﬁ%us W?s hot-
S

ultilayer na iF:])Irsessoedi Iithtthevh?@%n% 8%ttef|'ql srheoswg n tFigure 5 using a
hot platen press. T BK Swed At ths r%uﬁﬁglgrﬂlﬁ] aia R3 c'legeﬂ);%' any ttacks (see Table 1).

The amount of adRISSRBAHERLRM AhENSIfEst BQidaleanmlayer RadgerrndaekbRlgasfdar® circuit
pattern was less than 100 pm, which is within the permissible range (see Table 1). The amount of cushion

layer edge face tipgh gz e pyutANSSTIRSR RN AR A¥RSH is within the permissible range (see Table 1).

Working le 2 A ilayer, fil .pre ry- ing.J e manner as for
Working @)@?ﬁglzlﬁég%&%t f(?; Lgil?ﬁg%“ﬂ%@%ﬁgﬁ?ﬂ%%@%ﬁ%%&@&ﬁns104 (Idemitsu
Kosan Co., Ltd.), &B@eptetite Brape dRAlCRethyl methacrylate copolymer Acryft(r)WD106
(methyl methacrylbigudie dled AtoneinidinglS actiorSumitowid | ayeimiloarelatingdo) Adisdnedivarts by weight
of the polypropylgnaddelimesnt (016 (Sumitomo Chemical Co., Ltd.) as the cushion layer-forming resin

blend, and this mtﬁiﬁygr?glm Ma%%yﬂqgm[ig:ﬂ gmgl%téo&er\%@l%,sp%%gawﬂmylg[aygr film to
have good press setup workability (see Table 1). After pressing, there was no evidence of voids in the
FPC (see Table T NIPVEICHE S RIBLL AL RRRGEE Al H S RIERBIH RGP see Table 1). The
amount of adhesiiadysevlen fheiaptain ShsvdeamaaRieatp filetiest obizee ehtonmbtitaeiit pattern
was less than 10@Ipmelskiiod is aitleim ot ipesmissitie meger(sawdaide.l). The amount of cushion layer
s S e e S e o
Working Example E,Iexc%p _o?usmg 20 %ar 5! ry %ﬁ]rkll{eosf %e Cr%'sﬂ%bfﬂk‘&'r'}%i% (Idemitsu
Kosan Co,, Ltd.),'88 B'ébf@rtﬂ)m/é@ﬁ%g%%WMM&H&PHQ%Q&?% IEYEONRPRer Acryft(r)WD106 _
(methyl methacrylatgude Bled A @tmm@m Wm&i@nm&ﬂé}me Iaﬂtm_easi@lmparts _by wel_ght
of the polypropylestesti®Bhenl fitid 81 theSwivitrrar Ate@ied! G @ rhiftl B HifreysMaRdavesriorming resin

blend, and this mgmwﬁﬁwgﬁlﬁnﬁvﬁ\}g\s/@gﬁﬁg.irllz\}g(ﬁ,ﬁ%rﬁnore, the thickness of the mold release layers on

both sides of this mu pm, and the thickness of the cushion layer was 70 pm. [0084]
The evaluation results showed this multilayer film to have good press setup workability (see Table 1).
After pressing, thEPERLANAT EYNEAESHNBIdS- T the FPC (see Table 1). No cracks developed in this
multilaye[ddoeafte0bot peessinwikiiagetrdinte 1). The amount of adhesive between the circuit exposure film

and the CL film thatpozed onipfine SiECiit ;pg)t,@r@iy\éqﬁgﬁf Fé‘l@'&s"@%%’?) which is within the permissible
range (see Tableljfog he am%psttor%hspé?gase layer



layer edge face that oozed out was less than 5 mm, which is within the permissible range (see Table 1).
Working 85] A multilayer film was prepared by dry-blending in the for
Working E}ﬁ%gﬂzo%e%%cept for using 20 parts by Welﬁht of the SPS resin XARECSD?;I@_[;gg%%éﬁ

Kosan Co., Ltd.), 50 parts by weight of the ethylene-methyl methacrylate copolymer Acryft()\WD106
(methyl methacrylate -derived unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 30 parts by weight
of the polypropylirmNoblen E 1018 S mitomo Chemical Co., Ltd.) as the cushion layer-forming resin
blend, and this m der film Was 8 %PeEF aﬂ%e?x%re the thlckness of the mold release layers on

both sides of this ¥8ltilayer fifrHFRISPEYAE, and the thickness of the cushion layer was 70 pm. [0086] The
evaluation results showed this multilayer film to have good press setup workability (see Table 1). After

pressing, there wryTsERy eREaVRb VEidE I thed PHESRB/EaPIeAN No cracks developed in this multilayer
T aiter BRLPICoRUGHSHR hEPIG e Lmamayat o {ﬁdtbﬂfggtat*ﬁ%e%%?n ﬁh {iPgFe fim and the

CL film t ed onto the CII‘C érn was e permissible range
(see Table 1). Th@rgﬁ%ﬁrﬁ@\(ﬁ’&@?}|'§rF|H9QV§8@§tfHE§%HPWOMJ SR8 1L FREN, which is within
the permissible rangdiEe@Yaible). lmuungmmmwmmwwnh@pmamwmﬁm@mw
dry-blending in tl’m@Rﬁ@Sg]@ﬂﬁﬁﬂtﬂgj@f iarkow iExreteladly@sguipnysing 20 parts by weight of the

SPS resin XAREC(r)%M‘%%e eﬁﬁ ,nlc}g%n@eitﬂﬁs by weight of the ethylene-methyl
é 1 (met a
t

methacryf%%g mer A‘Ef r\WD2 met ate derived unit content: 10 wt%; Sumitomo
Chemica ea’tﬂlﬁsl Mﬁr & %' BXR/p ?Iene Noblen FH1016 (Sumitomo Chemical
Co., Ltd. J@22Ple dushidpldbirieasaiaugtesin blend, and this multilayer film was evaluated. Furthermore,
the thickness of tibltiotleetzaks éayets anfontiesifiesrohtiesim (léfeyerdilonbeis2agpmaad the thickness

of the cushion 'an%Té’é@é TaR/BFTom%] rEQ%%%IH@BB%ée?%@V%W é@%ﬁﬂ%&t\?&gﬁé{w&gﬂ r'FéF‘;‘ée(gggd
Erat)

press setup Work P/ éa P # A%

Table 2). No cra FiIRhE m aye xil ifEeF ot 'p?recgsrprpgo ?s MPhe gt"r'tount of
adhesive betweel’ﬂfﬂ@ E@l‘@@ﬁ%@@ﬁ@’ﬁ]fﬂ%ﬁftﬂ% e ﬁh‘ﬁ'tﬁﬁleo%‘%@tif@fﬁﬁﬂ%f@@di@%ﬂém was less
than 100 pm, whikbssmiflun the. perdeis s éreateypaseeXARECS. The SRBuwesdf castéon ddyer edge face

that oozed out wasdrprelaaB S ayer-hiAThis rwiita @eemw%rem@@%@&tﬁ BsdVorking Example

6 [0089] A multil | RigHa I a L | ple 1,
except for using ?(5% péégbw;%el h? é??@géae%sﬁs}ﬁ%h%éé%g ?&ﬁ% sb\gr(? @%QQLEQ% 70 parts
by weight of the & Rt s eralerahl %%Nﬁﬁﬁﬂﬂt@t@%@ﬁgﬁfylme derived
unit content: o ypropylene Noblen
t content: 14 vvt%tesalnlmd@] mhurrmoaedo thedoyesaat@npodirnentcipadsiares sl lene Nobl
FH1016 (Sumitoreqfﬁamm'tyad)ﬁne kioid aslde cuaioTdaymidaesingrefirabignty 896 drimoteltilayer film

was evaluated. [E fﬁaH“?d'@%%%%Q%éﬁ?e’H‘Hy &ﬂt%?éﬁtgygé?%ﬁﬁ’%ﬁ&amr% 53t ltilayer film

25 d thick Th h d thi
e o o T e . B 2t s o D s T B AR e

of voids in the Fnbe(st@ere@om onystallirEyief da;e/ dalease [Aveigenimenragts) ¢RR previiey (see Table
2). The amount obetitesive dddivecth dmetce@ohezptones foldreletise Ginfinhtigirevead onto the circuit

pattern was less Btﬂthﬂf%otﬁfthé/‘@@hltﬁ ‘HHB'Hw@@uR@ﬁF@?B&F@W% (e diatie<sd heampupt of cushion
layer edge face tl|1_at fb%zgeﬁo iut ‘Y“Vl%ﬁaeeesﬁ?ra?“re im, wh éCB C[? 63/ ttt(tjerz arp% rm|| bIe > fange ésfee Table 2).

Working Example iIm was pfeparée 2 A5 manner as for

Working Examplé™P i@lﬁﬁ%ﬁ@%‘ﬁﬁ&é@ BbW!@WHé%ESW@Sﬁt %ﬂ@@@ﬂ@@ﬂﬁ’(ﬂfemltsu

Kosan Co., Ltd.),th& puotd tslesci hayfrthieretimg ereimistHidansseaciyldetadopelgmer Acryft(r) CM8033
(methyl hagry( @}egtagw@@\,mnlt content: 14 wt%; Sumitomo Chemical Co., Ltd.), and 40 parts by weight

of the polypropyl F %%Eﬁ g [ I%{ % e layer-forming resin
blend, and this meé}gayer im vga%ls c§ %ﬁrﬁtgd?@ th nessf.%ft geﬁ'{r]no ?elease layers on
both sides of this multilayer film was 25 pm, and the thickness of the cushion layer was 70 pm. [0092] The
evaluation results showed this multilayer film to have good press setup workability (see Table 2). After
pressing, there was no evidence of voids in the FPC (see Table 2). No cracks developed in this multilayer
film after hot pressing (see Table 2). The amount of adhesive between the circuit exposure film and the
CL film that oozed onto the circuit pattern was less than 100 pm, which is within the permissible range
(see Table 2). The amount of cushion layer edge face that oozed out was less than 5 mm, which is within
the permissible range (see Table 2). Working Example 8 [0093] A multilayer film was prepared by
dry-blending in the same manner as for Working Example 1, except for using 5 parts by weight of the
SPS resin XAREC(r) S104 (ldemitsu Kosan Co., Ltd.), 90 parts by weight of the ethylene-methyl
methacrylate copolymer Acryft(r) CM8033 (methyl methacrylate-derived unit content: 14 wt%; Sumitomo
Chemical Co., Ltd.), and 5 parts by weight of the polypropylene Noblen FH1016 (Sumitomo Chemical
Co., Ltd.) as the cushion layer-forming resin blend, and this multilayer film was evaluated. Furthermore,



XAREC(r) S104 (Idemitsu Kosan Co., Ltd.), and 80 parts by weight of the ethylene methyl methacrylate
copolym %@%ﬁ %é 6 (methyl methacrylatederlved unit content: 5 wt%; Su W&?ﬁhmg%e

Ltd.) as t 9I r-forming resin blend, and thits multilayer film was evalu the
thickness of the mold release layers on both sides of this multilayer film was 25 pm, and the thickness of

Setup workabiy acg i RIS W‘L?ﬁgﬁérﬁi‘i“,?ﬁ@%ﬁﬁ e e Tonie .
o tracks deve T J8 ARG oot SREIUE RGeS ParA) PREail s iRese
between the C|rc@p@%bgﬁlI*@@i!’r‘ncﬁﬁd“tff&@ﬁqlfmﬁhﬁt%éﬁélépdn?@ﬁh@rbﬁ@m%aﬁﬁﬁWas less than 100
pm, whic[DB3w]thFuttiecperones sthiemaiereqssechabRS3)eJine amdisotasdeclishi@pieEseedge face that

oozed out was Ie@ﬁtttsemﬁrf@mpmeﬁhp@wﬁaﬁdh@teeqn@@b@mme@& FiasBkeferking Example 10

[0097] A multilay Worklng Example 1,
except for using %5) %agt% %t’ gfotf %&gﬁyﬁ%@ﬁp@&@ﬁaﬁgﬁe de {Xf‘% Kosan Co., Ltd.), 70 parts
by weight of the &tf g’r?é%%ﬂ‘f\}?ﬁt@ KYSEyT&Re2 oPBIYAEOXLAE R DO (HiTRY %Qﬂtgcﬁ’?@t@adenved
unit content: 20 wisgir Sydriegeinattbpubunes., idt)ireadnegenirtedpolysighs of tikigoiieypylene Noblen
FH1016 (Sumitom@r@hequnbﬁﬁajéﬁ@dm@dﬂe@uemartﬂ@wﬂtefqnmmgymtbt@t@eﬁymutt@ﬂe%tilayer film

was evaluated. Fwtﬂﬁfg tﬁ'i%\‘él% F%BI 8 ??ﬁi@)’&é Ete eva%%%svt?éﬂ'};lé Hhgglayer film

25 d th t Its showed thi
multilayer fim to 95%0@2535@% aefip "éﬁts?%raﬁ(@év@aw SRS BRI Rre was no evidence

of voids i8R Ficxesaplaapieng)y (akylslvkenvaripee WM(WMI%M@@W% Qﬂbt(ﬁtbtyﬂﬁb’égm@ (see Table
3). The amount opa@heehmpﬁ@rﬂ@md)epﬂmgmewmﬁwmmnm film that oozed onto the circuit
pattern wap @é’H? W@WS FBHI;%W%&GH@'ﬁ%’l?k%h@ﬂQ%{ﬁ%é_)ame 3). The amount of cushion

layer edge face tha in th(e permissible range (see Table 3).

0ze ou
Working Exam Ié)(iﬁf%%%) ???d‘f(jr R vaymsté(r%ng% gng‘r %Iendlng in the same manner as for
Working %&I@@%@ﬁt%%&ﬂ?@ﬁﬁﬂ?ﬁfw&@@ (H?‘EH@SPS'Y@?‘PXNQE@(?)SlM (Idemitsu
Kosan Co., Ltd.), xiygartsvinstyedyie) op the(dtloyesteremethdmidtadkdate copolymer Acryft(r) CM8014
(methyl meghagryiataragriwesk wok RaIGHEnhfca WIRYISBHENOMecliRPISRA Eflorbifl gitgmst rts by
weight o ?me p%ly ATQRK ﬁ E Noblgﬁ@ngom (Sumrﬁ%rsr%#Chemlcallaé@dw L?(g ), and this muﬁl%;rfg)r film was
evaluated. Furthermore, the thlckness of the mold release layers on both sides of this multilayer film was
25 pm, afPaR! tme?éﬂh@QM@tWYzﬂ/ﬂ%@'% oie Mﬂ@]‘%ﬁ@’%‘%ﬁﬁﬁﬂ@h results showed this
multilayer film to halejbodysiyssnsotanddnedility (see Table 3). After pressing, there was no evidence

of voids i[ottw]:%(mmame SNty Qr@é@rﬁl@m@mﬂi Abdve, rpauly&yﬁ-arrférrpamphot pressing (see Table
3). The amount o )Nt?% H?r‘h'e %péﬁ egfe) r{dmt %r ? ed onto the circuit
pattern was less t sw thin the e (se e amqunt of cushion
layer edge face tff %8? ?ﬁﬁ%\/ﬁg ?ﬁi‘é‘?{%SM%’\‘er?uBH %? ﬂHﬁ{ EV [)ee[? I’SE g aee Table 3).
Working Examplé@y$trene1 mﬁgmﬁmtﬁ GAtAHYBE Mirciong 2 ity rt@tﬁﬁtaaéﬁnmwtﬁewom
release layer Thepfd?&rabsn XAREC(r) 5104 (Idemitsu Kosan Co., Ltd.) was used as the raw material for

the moldipiease (2 %d&h@sﬂt@r@%{h rgpi€riglg for the cushion Iayer A dry blend of 20 parts by weight of

the SPS resin Sslgfdflz%%@ Ko an Ct%r’ Lt(il#’r70r?a(r:t(§rrk? of the em methyl
methacrylate copofy(/m g\cryft fme Irme R A v ani con{eents'S0 titomo

Chemical Co., Ltd.), and 10 parts by weight of the polypropylene Noblen FH1016 (Sumltomo Chemical
Co., Ltd.) was used as raw materials for the cushion layer (referred to below as the "cushion layer-forming
resin blend"). [0104] (3) Manufacture of multilayer films Using a co-extruder, a multilayer film having the
same mold release layer on both sides of the cushion layer was manufactured (see Figure 2). [0105]
Furthermore, more specifically, a multilayer film was manufactured by simultaneously extruding an SPS
resin, a cushion layer-forming resin blend, and an SPS resin using a multi-manifold die. Furthermore, the
device shown in Figure 3 was used for this, but the temperature of first roller 230 was 35 C, the
temperature of touch roller 220 was 70 C, and the tip-speed ratio of second roller 240 vs. first roller 230
was 0.998. [0106] The thickness of the mold release layers on both sides of this multilayer film was 25
pm, and the thickness of the cushion layer was 70 pm. [0107] 2. Evaluation of multilayer films [0108] (1)
Press setup workability Sensory tests were conducted by the technicians. These results showed the
abovementioned multilayer film to have good press setup workability (see Table 4).



[0109] (2) Observation for voids Observation of the FPC by optical microscope after pressing showed no
evidence #. f %)% se FPCs (see Table 4). [0110] (3) CL film bonding test In |te the CL
film was %é( 608 é/(#igﬁ %ded to the circuit exposure fitm through an adhesive, an(ﬁ\glé/(’j@’iE @%34
enclosed by the abovementioned multilayer film, this was hot-pressed with the heating pattern shown in

Figure 5 using a ks §latem REeRRd B%{%ﬁ%rEfé%ﬂEOXﬁH‘BBHRﬂ@ﬁ’H@é'HL@é’F‘éJiHE Tpoh RFepRSIlY

delaminated from the circuit ex In addltlo ese results showed
that the multilayeP i did Hoe: fé?)s %t%{ %eélr%%kg é‘ée FI% %“S NGt 8% d'bétleen the
circuit exposure fﬁm%fﬁdetﬁ'é‘f@:IPﬂMRhﬁE‘W@f@JI%‘HtQ%ée&M rAHdE e B BRO & hich is
superior to that obtaihedsinith Gandresestdrabimoldayeasie leyebisatorebtd dyoTdrenaoneunt of cushion

|(i>)’?|_r e?ﬁ{?ﬂ@@? t'ﬁﬁﬂ%ﬁlﬂﬁt ??ﬁdﬂ%%%lmﬁbmﬁiﬁbllﬂé’ﬁ%@ Fﬁﬁrﬁﬁﬁ@isﬁé‘iﬁ’d&'&ﬁféﬁe -;fafble 42h
est of degre ini e e e eled off from the
abovemenuonedi)&r&lna? F%H]m &9& S/‘ rl;IS r?(%? %Yg]re\’( ( ?)t an(#:z(]ééntlll-(uaEilﬁ(8 a#' cryseg Eatlon (AH") of
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hot pressing (segﬁ%ét:ﬁeﬁﬁl) Tﬁ% amountg (ﬁj %%gllggfje V\}/ée}*e%ﬁ%e circuit g)%(%dgﬁme%ﬁrlﬁéa?r%ﬂﬁg CL film that
oozed onto the circuit pattern was less than 80 pm, which is superior to that obtained with a conventional
mold release layer (see Table 4). The amount of cushion layer edge face that oozed out was less than 5
mm, which is within the permissible range (see Table 4). The degree of crystallinity of the mold release
layer of this multilayer film was 20.5% (see Table 4). The multilayer film could be easily delaminated from
the circuit exposure film and the CL film (see Table 4). Working Example 15 [0115] A multilayer film was
prepared in the same manner as in Working Example 12, except that the temperature of first roller 230
was set to 35 C, the temperature of touch roller 220 was set to 70 C, and the tip-speed ratio of second
roller 240 vs. first roller 230 was 0.998, and furthermore, this multilayer film was evaluated after an
annealing heat treatment wherein this multilayer film was inserted between stainless steel plates with a
surface temperature of 125 C and a pressure of 10 MPa was applied for a duration of 10 minutes.
Furthermore, the thickness of the mold release layers on both sides of this multilayer film was 25 pm, and
the thickness of the cushion layer was 70 pm. [0116] The evaluation results showed this multilayer film to
have good press setup workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot pressing (see Table 4). The
amount of adhesive between the circuit exposure film and the CL film that oozed onto the circuit pattern
was less than 80 pm, which is superior to that obtained with a conventional mold release layer (see Table
4). The amount of cushion layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 4). The degree of crystallinity of the mold release layer of this multilayer film
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family 2 element compounds such as magnesium carbonate, magnesium
phosphate, magnesium oxide (magnesia), magnesium chloride, magnesium
acetate, magnesium fluoride, magnesium titanate, magnesium silicate,
magnesium silicate hydrate (talc), calcium carbonate, calcium phosphate,
calcium phosphite, calcium sulfate (gypsum), calcium acetate, calcium
terephthalate, calcium hydroxide, calcium silicate, calcium fluoride, calcium
titanate, strontium titanate, barium carbonate, barium phosphate, barium
sulfate, barium sulfite, and the like; family 4 element compounds such as,
titanium dioxide (titania), titanium monoxide, titanium nitride, zirconium dioxide
(zirconia), zirconium monoxide and the like; family 6 element compounds such
as molybdenum dioxide, molybdenum trioxide, molybdenum sulfide, and the
like; family 7 element compounds such as manganese chloride, manganese
acetate, and the like; family 9 element compounds such as cobalt chloride,
cobalt acetate, and the like; family 11 element compounds such as copper(l)
iodide and the like; family 12 element compounds such as zinc oxide, zinc
acetate, and the like; family 13 element compounds such as aluminum oxide
(alumina), aluminum hydroxide, aluminum fluoride, aluminosilicates (alumina
silicate, kaolin, kaolinite), family 14 element compounds such as silicon oxide
(silica, silica gel), plumbago, carbon, graphite, glass, and the like; and natural
mineral particles such as carnallite, kainite, isinglass (mica, phlogopite),
roasted ore, and the like.

[0047] Examples of organic particles include fluororesins, melamine series resins,
styrene-divinylbenzene copolymers, acrylic silicone, and cross-linked forms
thereof.

[0048] The mean particle diameter of the aforementioned inorganic particles and
organic particles is preferably 0.1-10 um, and the amount added is preferably
0.01-15 wt%.

[0049] Furthermore, such antiblocking agents can be used individually or in
combinations of two or more.

[0050] Examples of antioxidant include phosphorus-type oxidation-inhibiting agents,
phenolic-type oxidation-inhibiting agents, sulfur-type oxidation-inhibiting agents,
2-[1-(2-hydroxy-3, 5-di-t-pentylphenyl)ethyl]-4,6-di-t-pentylphenyl acrylate, and
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[0054]

[0055]

[0056]

the like. Furthermore, such antioxidant can be used individually or in
combinations of two or more.

Examples of nucleating agents include metal carboxylates such as aluminum
(p-t-butylbenzoate), and the like; metal phosphates such as sodium
methylene-bis-(2,4-di-t-butylphenol) acid phosphate and the like; talc,
phthalocyanine derivatives, and the like. Furthermore, such nucleating agents
can be used individually or in combinations of two or more.

Examples of plasticizers include poly(ethylene glycol), polyamide oligomers,
ethylene bis(stearamide), phthalate esters, polystyrene oligomers,
polyethylene waxes, silicone oils, and the like. Furthermore, such plasticizers
can be used individually or in combinations of two or more.

Examples of mold release agents include polyethylene waxes, silicone oils,
long-chain carboxylic acids, metal long-chain carboxylates, and the like.
Furthermore, such mold release agents can be used individually or in
combinations of two or more.

Examples of processing oils include paraffin type oils, naphtha type oils,
aromatic type oils, and the like. Furthermore, among these, paraffin series oils
with a C,, of 60% or greater for the number of carbons associated with paraffin
(straight chain) as a percentage of the total number of carbons as calculated
by the n-d-M method are preferred.

The viscosity of the process oils is preferably 15-600 cS for the kinetic
viscosity at 40 °C, and further preferably 15-500 cS. Moreover, based on 100
parts by weight of mold release layer-forming resin, the amount of processing
oil added is preferably 0.01-1.5 parts by weight, more preferably 0.05-1.4 parts
by weight, and further preferably 0.1-1.3 parts by weight. Furthermore, such
processing oils can be used individually or in combinations of two or more.

2. Cushion layer

In the present embodiment, cushion layer 120 is predominantly formed from a
blend of more than 60 parts by weight and 98 parts by weight or less of
polyolefin series resin, and 2 parts by weight or more and less than 40 parts by
weight of SPS resin. Furthermore, this resin blend can be prepared by the pre-
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[0058]
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[0060]

[0061]

kneading dry-blending method, and the preprocessing can be carried out using
a biaxial kneading machine. In addition, in the present embodiment, the
thickness of cushion layer 120 is preferably three-fold or more the thickness of
mold release layer 110, more preferably five-fold or more, and further
preferably eight-fold or more.

Furthermore, examples of polyolefin series resins include long-chain high-
density polyethylene, long-chain low-density polyethylene, high-pressure low-
density polyethylene, isotactic polypropylene, syndiotactic polypropylene,
block polypropylene, random polypropylene, polybutene, 1,2-polybutadiene,
poly(4-methylpentene), cyclic polyolefins, and copolymers thereof (for example,
ethylene-methyl methacrylate copolymer, and the like), and the like.

The SPS resin is the same as the SPS resin mentioned above,

This cushion layer 120 is more preferably formed from a resin blend that
includes 2 parts by weight or more and less than 40 parts by weight of SPS
resin, 3 parts by weight or more and 40 parts by weight or less of
polypropylene resin, and more than 20 parts by weight and 95 parts by weight
or less of ethylene-methyl methacrylate copolymer resin. In this case, the
ethylene-methyl methacrylate copolymer resin preferably contains 5 wt% or
more and 14 wt% or less of units derived from methyl methacrylate. When the
composition of cushion layer 120 and the composition of the ethylene-methyl
methacrylate copolymer resin are as described above, along with (i) being able
to achieve good adhesion between cushion layer 120 and mold release layer
110 without the use of primer, (ii) it is possible to reduce the amount of the
edge face of cushion layer 120 that oozes onto the heat platen in the press.
Furthermore, according to need and within the scope that is not detrimental to
the essence of the present invention, the abovementioned elastomer resins or
additives can also be blended into this resin blend.

<Method for manufacturing a multilayer film>

Multilayer film 100 relating to the present embodiment can be manufactured by
methods such as the co-extrusion method, extrusion lamination method, and
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the like.

[0062] In the co-extrusion method, multilayer film 100 is manufactured by
simultaneous extrusion of mold release layer 110 and cushion layer 120 using
a feed block and multi-manifold die. Furthermore, in the co-extrusion method,
melt M is passed through dies 210 as shown in Figure 3, is led between first
roller 230 and touch roller 220, and is cooled by first roller 230 and touch roller
220 during the period from first roller 230 until it is discharged to give
multilayer film 100. Thereafter, this multilayer film 100 is led in the film feed
direction (see arrow in Figure 3) to the downstream side by second roller 240,
and finally is taken up on a take-up reel (not shown). Furthermore, at this time,
the temperature of first roller 230 is preferably 30-100 °C, the temperature of
touch roller 220 is preferably 50-120 °C, and the tip-speed ratio of second
roller 240 vs. first roller 230 is preferably 0.990-0.998.

[0063] In the extrusion lamination method, the temperature of the extruder cylinder is
set to 270-300 °C, the mold release layer 110 is extruded, and multilayer film
100 is manufactured by lamination of mold release layer 110 and cushion layer
120 by merging this mold release layer 110 with cushion layer 120.
Furthermore, in the extrusion lamination method, melt M of the mold release
layer-forming resin is passed through dies 210 as shown in Figure 3, is led
between first roller 230 and touch roller 220, and is cooled by touch roller 220
and first roller 230 during the period from first roller 230 until it is discharged to
give mold release film F. Thereafter, this mold release film F is led in the film
feed direction (see arrow in Figure 3) to the downstream side by second roller
240. Then, the resin blend melt (not shown in the Figure) that forms cushion
layer 120 is merged with mold release film F that is passed to the downstream
side in the film feed direction and is integrated therewith to manufacture
multilayer film 100. Furthermore, such a manufactured multilayer film 100 is
furthermore taken up on the take-up reel (not shown in the Figure) provided at
the downstream side in the film feed direction. Furthermore, at this time, the
temperature of first roller 230 is preferably 30-100 °C, and the temperature of
touch roller 220 is
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preferably 50-120 °C, and the tip-speed ratio of second roller 240 vs. first roller
230 is preferably 0.990-0.998.

[0064] Furthermore, according to need, the degree of crystallinity of the SPS resin in
mold release layer 110 of multilayer film 100 obtained as described above can
be adjusted using a known heat treatment device. For example, the heat
treatment in the vicinity of 50-220 °C can be carried out on multilayer film 100
using a heat fixation method in a drying machine using a tenter device or a
heat treatment roller.

[0065] <An example of use of the multilayer film>
Since the CL film adheres to the irregularities of the circuit pattern during the
bonding of the CL film to the circuit exposure film, multilayer film 100 relating
to an embodiment of the present invention is arranged so as to envelope the
CL film, and multilayer film is pressurized by the press device, along with the
circuit exposure film and the CL film. Specifically, as shown in Figure 4, after
the circuit exposure film and the CL film are temporarily bonded with adhesive
to give 340, multilayer films 100 are inserted so as to be opposite to mold
release layer 110, Teflon® sheets 330, rubber cushions 320, and stainless
steel plates 310 are sequentially inserted, and hot platens 300 are pressed
together (hollow arrow in Figure 4). Furthermore, the heating method using
these heat platens 300 is as shown in Figure 5. In other words, after rapidly
increasing the temperature from room temperature up to 185 °C in 10 seconds
from when pressure application begins, heat platens 300 remain at this
temperature for 60 seconds. Furthermore, the pressure applied by heat
platens 300 begins at 0 seconds and is released at 70 seconds. Furthermore,
the applied pressure of the press at this time is suitably adjusted to be 5-15
MPa.

[0066] <Alternative embodiments>

[0067] (A)

In the previous embodiment, multilayer film 100 was introduced with mold
release layer 110 provided only on one side of cushion layer 120, but as
shown in Figure 2, the present invention also includes an embodiment in which
multilayer film 110A is provided with mold release layers 110a, 110b on both
sides of cushion layer 120. Furthermore, as explained below, the mold release
layer with the symbol 110a is called the “first mold release layer”, and the mold
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release layer with the symbol 110b is called the “second mold release layer”.

[0068] First mold release layer 110a has the same structure as mold release layer
110 relating to the previous embodiment. On the other hand, second mold
release layer 110b can have the same structure as first mold release layer
110a, or it can have a structure different than that of first mold release layer
110a. In the latter case, second mold release layer 110b can, for example, be
formed from a resin that has a polymethylpentene resin or a
polymethylpentene-a-olefin copolymer as the main component. Furthermore,
such resins are available commercially from Mitsui Chemical Co., Ltd. under
the trade name TPX®. In this case, the adhesive strength between second
mold release layer 110b and cushion layer 120 would be reduced, but in such
a case, an anchor layer or primer layer (adhesive layer) can be introduced
between second mold release layer 110b and cushion layer 120.

[0069] (B)
In an example using the multilayer film relating to the previous embodiment,
Teflon® sheets 330, rubber cushions 320, and stainless steel plates 310 were
sequentially inserted between multilayer films 100 and hot platens 300, but
Teflon® sheets 330, rubber cushions 320, and stainless steel plates 310 can
optionally be omitted.

[0070] <Working Examples>
The present invention is explained below in further detail using working
examples.
Working Example 1

[0071] 1. Manufacture of multilayer films

[0072] (1) Raw material for the mold release layer
The SPS resin XAREC® S104 (Idemitsu Kosan Co., Ltd.) was used as the raw
material for the mold release layer.

[0073] (2) Raw materials for the cushion layer
The raw materials for the cushion layer included 20 parts by weight of the SPS
resin XAREC® S104 (Idemitsu Kosan Co., Ltd.), 75 parts by weight of the
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ethylene-methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-
derived unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 5 parts by
weight of the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.),
which were dry blended (referred to below as the “cushion layer-forming resin
blend”).

[0074] (3) Manufacture of multilayer films
Using a co-extruder, a multilayer film having the same mold release layer on
both sides of the cushion layer was manufactured (see Figure 2).

[0075] Furthermore, more specifically, the multilayer film was manufactured by
simultaneously extruding an SPS resin (XAREC® S104, Idemitsu Kosan Co.,
Ltd.), a cushion layer-forming resin, and an SPS resin (XAREC® S104,
Idemitsu Kosan Co., Ltd.) using a feed block and a multi-manifold die.
Furthermore, the device shown in Figure 3 was used for this, but the
temperature of first roller 230 was 30 °C, the temperature of touch roller 220
was 70 °C, and the tip-speed ratio of second roller 240 vs. first roller 230 was
0.990.

[0076] The thickness of the mold release layers on both sides of this multilayer film
was 25 ym, and the thickness of the cushion layer was 70 ym.

[0077] 2. Evaluation of multilayer films

[0078] (1) Press setup workability
Sensory tests were conducted by the technicians. These results showed the
abovementioned multilayer film to have good press setup workability (see
Table 1).

[0079] (2) Observation for voids
Observation of the FPC by optical microscope after pressing showed no
evidence of voids in these FPCs (see Table 1).

[0080] (3) CL film bonding test
In practical terms, the CL film was temporarily bonded to the circuit exposure
film through an adhesive, and with both sides enclosed by the
abovementioned multilayer film, this was hot-pressed with the heating pattern
shown in Figure 5 using a hot platen press. These results showed that the
multilayer film did not
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develop any cracks (see Table 1). The amount of adhesive between the circuit
exposure film and the CL film that oozed onto the circuit pattern was less than
100 pm, which is within the permissible range (see Table 1). The amount of
cushion layer edge face that oozed out was less than 5 mm, which is within
the permissible range (see Table 1).

Working Example 2

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.

The evaluation results showed this multilayer film to have good press setup
workability (see Table 1). After pressing, there was no evidence of voids in the
FPC (see Table 1). No cracks developed in this multilayer film after hot
pressing (see Table 1). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 um,
which is within the permissible range (see Table 1). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 1).

Working Example 3

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 60 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 20 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
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multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 1). After pressing, there was no evidence of voids in the
FPC (see Table 1). No cracks developed in this multilayer film after hot
pressing (see Table 1). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 ym,
which is within the permissible range (see Table 1). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 1).

Working Example 4

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 50 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 30 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 1). After pressing, there was no evidence of voids in the
FPC (see Table 1). No cracks developed in this multilayer film after hot
pressing (see Table 1). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 ym,
which is within the permissible range (see Table 1). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 1).

Working Example 5

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
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XAREC® S104 (Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD201 (methyl methacrylate-derived
unit content: 10 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.

[0088] The evaluation results showed this multilayer film to have good press setup
workability (see Table 2). After pressing, there was no evidence of voids in the
FPC (see Table 2). No cracks developed in this multilayer film after hot
pressing (see Table 2). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 um,
which is within the permissible range (see Table 2). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 2).
Working Example 6

[0089] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® CM8033 (methyl methacrylate-derived
unit content: 14 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pym.

[0090] The evaluation results showed this multilayer film to have good press setup
workability (see Table 2). After pressing, there was no evidence of voids in the
FPC (see Table 2). No cracks developed in this multilayer film after hot
pressing (see Table 2). The amount of adhesive between the circuit exposure
film and
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[0091]

[0092]

[0093]

the CL film that oozed onto the circuit pattern was less than 100 uym, which is
within the permissible range (see Table 2). The amount of cushion layer edge
face that oozed out was less than 5 mm, which is within the permissible range
(see Table 2).

Working Example 7

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 39 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 21 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® CM8033 (methyl methacrylate-derived
unit content: 14 wt%; Sumitomo Chemical Co., Ltd.), and 40 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pym.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 2). After pressing, there was no evidence of voids in the
FPC (see Table 2). No cracks developed in this multilayer film after hot
pressing (see Table 2). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 um,
which is within the permissible range (see Table 2). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 2).

Working Example 8

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 5 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 90 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® CM8033 (methyl methacrylate-derived
unit content: 14 wt%; Sumitomo Chemical Co., Ltd.), and 5 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
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[0094]

[0095]

[0096]

[0097]

Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 uym.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 2). After pressing, there was no evidence of voids in the
FPC (see Table 2). No cracks developed in this multilayer film after hot
pressing (see Table 2). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 pm,
which is within the permissible range (see Table 2). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 2).

Working Example 9

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), and 80 parts by weight of the
ethylene-methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-
derived unit content: 5 wt%; Sumitomo Chemical Co., Ltd.) as the cushion
layer-forming resin blend, and this multilayer film was evaluated. Furthermore,
the thickness of the mold release layers on both sides of this multilayer film
was 25 ym, and the thickness of the cushion layer was 70 ym.

The evaluation results showed this multilayer film to have good press setup
workability (see Table 3). After pressing, there was no evidence of voids in the
FPC (see Table 3). No cracks developed in this multilayer film after hot
pressing (see Table 3). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 ym,
which is within the permissible range (see Table 3). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 3).

Working Example 10

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
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XAREC® S104 (Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD206 (methyl methacrylate-derived
unit content: 20 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.

[0098] The evaluation results showed this multilayer film to have good press setup
workability (see Table 3). After pressing, there was no evidence of voids in the
FPC (see Table 3). No cracks developed in this multilayer film after hot
pressing (see Table 3). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 pm,
which is within the permissible range (see Table 3). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 3).
Working Example 11

[0099] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® CM8014 (methyl methacrylate-derived
unit content: 17.5 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight
of the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.), and this
multilayer film was evaluated. Furthermore, the thickness of the mold release
layers on both sides of this multilayer film was 25 uym, and the thickness of the
cushion layer was 70 uym.

[0100] The evaluation results showed this multilayer film to have good press setup
workability (see Table 3). After pressing, there was no evidence of voids in the
FPC (see Table 3). No cracks developed in this multilayer film after hot
pressing (see Table 3). The amount of adhesive between the circuit exposure
film and
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[0101]
[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

the CL film that oozed onto the circuit pattern was less than 100 ym, which is
within the permissible range (see Table 3). The amount of cushion layer edge
face that oozed out was less than 5 mm, which is within the permissible range
(see Table 3).

Working Example 12

1. Manufacture of multilayer films

(1) Raw material for the mold release layer

The SPS resin XAREC® S104 (Idemitsu Kosan Co., Ltd.) was used as the raw
material for the mold release layer.

(2) Raw materials for the cushion layer

A dry blend of 20 parts by weight of the SPS resin XAREC® S104 (Idemitsu
Kosan Co., Ltd.), 70 parts by weight of the ethylene-methyl methacrylate
copolymer Acryft® WD106 (methyl methacrylate-derived unit content: 5 wt%;
Sumitomo Chemical Co., Ltd.), and 10 parts by weight of the polypropylene
Noblen FH1016 (Sumitomo Chemical Co., Ltd.) was used as raw materials for
the cushion layer (referred to below as the “cushion layer-forming resin blend”).
(3) Manufacture of multilayer films

Using a co-extruder, a multilayer film having the same mold release layer on
both sides of the cushion layer was manufactured (see Figure 2).
Furthermore, more specifically, a multilayer film was manufactured by
simultaneously extruding an SPS resin, a cushion layer-forming resin blend,
and an SPS resin using a multi-manifold die. Furthermore, the device shown in
Figure 3 was used for this, but the temperature of first roller 230 was 35 °C,
the temperature of touch roller 220 was 70 °C, and the tip-speed ratio of
second roller 240 vs. first roller 230 was 0.998.

The thickness of the mold release layers on both sides of this multilayer film
was 25 um, and the thickness of the cushion layer was 70 pm.

2. Evaluation of multilayer films
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[0108] (1) Press setup workability
Sensory tests were conducted by the technicians. These results showed the
abovementioned multilayer film to have good press setup workability (see
Table 4).

[0109] (2) Observation for voids
Observation of the FPC by optical microscope after pressing showed no
evidence of voids in these FPCs (see Table 4).

[0110] (3) CL film bonding test
In practical terms, the CL film was temporarily bonded to the circuit exposure
film through an adhesive, and with both sides enclosed by the
abovementioned multilayer film, this was hot-pressed with the heating pattern
shown in Figure 5 using a hot platen press. Thereafter, the abovementioned
multilayer film could be easily delaminated from the circuit exposure film and
the CL film (see Table 4). In addition, these results showed that the multilayer
film did not develop any cracks (see Table 4). The amount of adhesive
between the circuit exposure film and the CL film that oozed onto the circuit
pattern was less than 80 um, which is superior to that obtained with a
conventional mold release layer (see Table 4). The amount of cushion layer
edge face that oozed out was less than 5 mm, which is within the permissible
range (see Table 4).
(4) Test of degree of crystallinity of the mold release layer
The mold release layer was peeled off from the abovementioned laminate film,
and the enthalpy of fusion (AH;) and enthalpy of cold crystallization (AHc) of
this mold release layer portion were measured using a differential scanning
calorimeter at a heating rate of 20 °C/min. Then, when these enthalpy of fusion
(AHy) and enthalpy of cold crystallization (AH.) values were substituted into
the equation below, the value of 15.8% was obtained (see Table 4).

Degree of crystallinity (%) = 100 x (AH; — AHc)/53 (J/9)

Working Example 13

[0111] A multilayer film was prepared in the same manner as in Working Example 12,
except that the temperature of first roller 230 was set to 98 °C, the temperature
of touch roller 220 was set to 120 °C, and the tip-speed ratio of second roller
240 vs. first roller 230 was 0.998, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
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multilayer film was 25 ym, and the thickness of the cushion layer was 70 um.

[0112] The evaluation results showed this multilayer film to have good press setup
workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot
pressing (see Table 4). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 80 um,
which is superior to that obtained with a conventional mold release layer (see
Table 4). The amount of cushion layer edge face that oozed out was less than
5 mm, which is within the permissible range (see Table 4). The degree of
crystallinity of the mold release layer of this multilayer film was 17.3% (see
Table 4). The multilayer film could be easily delaminated from the circuit
exposure film and the CL film (see Table 4).
Working Example 14

[0113] A multilayer film was prepared in the same manner as in Working Example 12,
except that the temperature of first roller 230 was set to 35 °C, the temperature
of touch roller 220 was set to 70 °C, and the tip-speed ratio of second roller
240 vs. first roller 230 was 0.998, and furthermore, this multilayer film was
evaluated after an annealing heat treatment wherein this multilayer film was
inserted between stainless steel plates with a surface temperature of 120 °C
and a pressure of 10 MPa was applied for a duration of 10 minutes.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 um.

[0114] The evaluation results showed this multilayer film to have good press setup
workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot
pressing (see Table 4). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 80 um,
which is superior to that obtained with a conventional mold release layer (see
Table 4). The amount of cushion layer edge face that oozed out was less than
5 mm, which is within the permissible range (see Table 4). The degree of
crystallinity of the mold release layer of this multilayer film was 20.5% (see
Table 4). The multilayer film could be easily delaminated from the circuit
exposure film and the CL film (see Table 4).
Working Example 15
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[0115]

[0116]

[0117]

[0118]

A multilayer film was prepared in the same manner as in Working Example 12,
except that the temperature of first roller 230 was set to 35 °C, the temperature
of touch roller 220 was set to 70 °C, and the tip-speed ratio of second roller
240 vs. first roller 230 was 0.998, and furthermore, this multilayer film was
evaluated after an annealing heat treatment wherein this multilayer film was
inserted between stainless steel plates with a surface temperature of 125 °C
and a pressure of 10 MPa was applied for a duration of 10 minutes.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot
pressing (see Table 4). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 80 um,
which is superior to that obtained with a conventional mold release layer (see
Table 4). The amount of cushion layer edge face that oozed out was less than
5 mm, which is within the permissible range (see Table 4). The degree of
crystallinity of the mold release layer of this multilayer film was 23.4% (see
Table 4). The multilayer film could be easily delaminated from the circuit
exposure film and the CL film (see Table 4).

Working Example 16

A multilayer film was prepared in the same manner as in Working Example 12,
except that the temperature of first roller 230 was set to 35 °C, the temperature
of touch roller 220 was set to 70 °C, and the tip-speed ratio of second roller
240 vs. first roller 230 was 0.998, and furthermore, this multilayer film was
evaluated after an annealing heat treatment wherein this multilayer film was
inserted between stainless steel plates with a surface temperature of 130 °C
and a pressure of 10 MPa was applied for a duration of 10 minutes.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot
pressing (see Table 4). The amount of adhesive between the circuit exposure
film and
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the CL film that oozed onto the circuit pattern was less than 80 um, which is
superior to that obtained with a conventional mold release layer (see Table 4).
The amount of cushion layer edge face that oozed out was less than 5 mm,
which is within the permissible range (see Table 4). The degree of crystallinity
of the mold release layer of this multilayer film was 28.7% (see Table 7). The
multilayer film could be easily delaminated from the circuit exposure film and
the CL film (see Table 4).

(Comparative Example 1)

[0119] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 80 parts by weight of the ethylene-methyl
methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived unit
content: 5 wt%; Sumitomo Chemical Co., Ltd.) and 20 parts by weight of the
polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the cushion
layer-forming resin blend, and this multilayer film was evaluated. Furthermore,
the thickness of the mold release layers on both sides of this multilayer film
was 25 pm, and the thickness of the cushion layer was 70 ym.

[0120] The evaluation results showed this multilayer film to have good press setup
workability (see Table 5). After pressing, there was no evidence of voids in the
FPC (see Table 5). No cracks developed in this multilayer film after hot
pressing (see Table 5). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 pm,
which is within the permissible range (see Table 5). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 5). However, when the multilayer film was
peeled off from the completed FPC, the cushion layer had delaminated from
the mold release layer on the side on which it was in contact with the circuit
exposure film and the CL film, and it was not possible to recover an FPC in
satisfactory condition.

(Comparative Example 2)

[0121] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 40 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 50 parts by weight of the ethylene-
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methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.

[0122] The evaluation results showed that the press setup workability for this
multilayer film could not be described as good (see Table 5). After pressing
there was evidence for voids in the FPC, although they were extremely small
(see Table 5). Microscopic cracks developed in this multilayer film after hot
pressing (see Table 5). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was 100 um or greater,
which is outside the permissible range (see Table 5). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 5).

(Comparative Example 3)

[0123] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 70 parts by weight of the SPS resin
XAREC® S104 (Idemitsu Kosan Co., Ltd.), 20 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pym.

[0124] The evaluation results showed this multilayer film to have poor press setup
workability (see Table 5). After pressing there was evidence for quite a few
voids in the FPC (see Table 5). Relatively large cracks developed in this
multilayer film after hot pressing (see Table 5). The amount of adhesive
between the circuit exposure film and the CL film that oozed onto the circuit
pattern was 100 um or greater, which is outside the permissible range (see
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Table 5). The amount of cushion layer edge face that oozed out was less than
5 mm, which is within the permissible range (see Table 5).

[0125]
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INDUSTRIAL APPLICABILITY

[0130] Along with being able to obtain good press setup workability, the multilayer film
relating to the present invention has the characteristic of being able to increase
the yield rate for FPCs, and is particularly useful as a mold release film that
can be used to envelope the CL film during the bonding of the CL film to the
circuit exposure film by the press so that the cover lay film adheres to the
irregularities of the circuit pattern.

[0131] In addition to being known for use as mold release films (1) during the
manufacture of laminated boards, (2) during the manufacture of cutting edge
composite materials, and (3) during the manufacture of sports and leisure
products, the multilayer films relating to the present invention are also useful
as such mold release films. Furthermore, mold release films are used during
the manufacture of laminated boards, in the press-molding for manufacturing
multilayer printed circuit boards, and the films can be interposed between such
for preventing bonding between printed circuit boards and separator plates or
other printed circuit boards. The films can be used as mold release films
during the manufacture of cutting edge composite material products, for
example, as films for use in the manufacture of various products from cured
pre-pregs including glass cloth, carbon fibers or aramid fibers, and epoxy
resins. As mold release films used during the manufacture of sports and
leisure products, for example, in the manufacture of fishing rods, golf club
shafts, wind surfing poles, and the like, when the pre-preg is rolled into a
cylindrical shape and cured in an autoclave, the film can be wound onto the
pre-preg.

[0132] In addition, this multilayer film can be used as a release film in adhesive tape,
double-sided tape, masking tape, labels, seals, stickers, moisturizing skin
patches, and the like.

[0133] These multilayer films can be used as processing films for use during the
manufacture of printed circuits or ceramic electronic components, heat-curable
resin products, decorative panels, and the like. Furthermore, during the
manufacture of printed circuits or ceramic electronic components, heat-curable
resin products, decorative panels, and the like, the processing films mentioned
here can prevent bonding between metallic plate parts and resin parts, where
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the film would be interposed in between the metal parts or the resin parts, and

in particular are suitable for use during the manufacture of laminated boards,

during the manufacture of flexible printed circuits, during the manufacture of

cutting edge composite material products, and during the manufacture of

sports and leisure products.
These multilayer films are also useful as packaging films.



INDUSTRIAL APPLICABILITY [0130] Along with being able to obtain good press setup workability, the
multilayey film relati the present invention has the characteristic of being abl ' yield
rate for nggor&@%%?rticularly useful as a mold ref&ase film that can be used tgy é%&fl%%?ﬁ?g%L film
during the bonding of the CL film to the circuit exposure film by the press so that the cover lay film
adheres to the irregularities of the circuit pattern 4P Agkidn addition to being known for use as mold
release fi nglb) uring the manyfacture of laminated boards, é%d ring the manufacture of cujting edge
o1l el W e SR g R B S R gl
relating to the presentViNGBHHEH AN A8HRSERNEIS SLRAIYROIFERSREER RS E thtididfofe, mold release
films are used duringshedinsactiadtienfrfegramdted boards, in the press-molding for manufacturing

multilayer printed circyliishear i ansb HisifilA saake ineieessdrbepyansigHchraray periipg bonding

e motd release fima I e e S e R 5 BT e,
as films for use in theBMAIRFSNAR SP\RAIG DD WRIGRISHF SR QYRI BRS SIS FRRIRIR GRS R loth, carbon

fibers or aramid fibersyadibtaaiic/sEgtisre\antokipee e fim oo sideuring eHe shamlthoelessst sports
and leisure products, |fgregxample, in the manufacture of fishing rods, golf club shafts, wind surfing poles,

and the |j th -nred | ' indrisal: shap | film can be
wound o toat e%?e-p?gﬂé;g%%%??%ﬂﬁtﬁ?t tlfs&rjr:mt?g I(ﬁrhffla]’rn\%(:an %@%ﬁ@fﬁ Ffe%%l%lraa ?rlf‘adhesive
tape, double-sided (aBA AESCHBALRE AR CELBOLE AATA RIS B EUH PAIERE S and the like.
[0133] These multilayR@IHRIRPYENBL @880 ARCBERRISS HIAMAQ RATISEYIWEHINERNMARIAERIY of printed
circuits or ceramic eleptightooedessarfentseihgtdraablbyesiatheatyiclts depolaties pegiels, and the like.
Furthermesg, dUsiNg tREMANIIAGRI BIRT RENERGEH GHIEIAhT S aNNE RIRGIRRNMEHAENRORRAES/ heat-curable

resin products, décorative panels, and the like, the processing films mentioned here revent bonding
between metalic platt FLIRC A et SO B LGN TR B AL i HotdeR e metal
parts or the resin par@ WnFiHARE M PRYAREIRCYER HIrng the manufacture of laminated boards,
during thfOtaamudd ctufdnefmfiekilslgaprite disireaited doramy (G mesnlticourehos cuttiege edite costposite
material products, anghgifiRgdhgemafur aeieay anRiksfiidirisditaRrasiinthalitepg multilayer films are
also useful as pac.kag?li?ﬁﬁﬁ'&%]ti&f?ﬁ'&ﬁrkcé%'%&]Méﬂfﬂ'E‘éfﬁ{gﬁﬂ‘eﬁ?,”&%%%%ﬂ 3 {Fb‘?l‘f‘é{eﬁgﬁ e layer
formed from a resin of"which the main companent IS a polystyrene 'series resin that has a syndiotactic
structure; and cushoriayEXbEiSRIAGYRSALAHSIPEHIDARE 1 Waigh2PIE $8DeESH)Meight or less of a
polyolefin series resiBGtnpansasuiesidiy inerdidferantidessanaingcparisipyrweigtiast.a polystyrene
series reggridhatg)as Fisyndiftaeyierinichy eeanddsip@wderhpRsonensisigypi4tiariiier voldeiaage layer.
[Claim 2]The multlayerdliayas EIPFLIBLIE L IR dRRebaiRheies fRmAanians 2 parts by
weight or more and 40 ts%lbgy WeLg to es%&éﬁnlyﬁ{clgé/le e resin,.and re%girt n 20 parts by weight
and 95 parts by weigh ORIRIER7S AU, RIS SIH AR DTSSR EPRIN [E8Tm 2] The
multilayelGiRinaStecitdteimolipyer, neasiregiteatiyfelammfatMfierrith Hieyaancepdlppidesin contains 5
wt% or more and 14 sé¥ondlassidfeleids e daiwaddrimmmedtirgnme thesinybdte/hiCaisntdg The multilayer film
as recited in any C'“B‘tﬂ%ﬁ?ﬂ'&"ﬂ@@éﬁié‘m‘:‘é’ﬁw KBS RNEpHHISISEEE daRTGRNtains a polystyrene series
clics

resin having a syndi cture as the main comppnent, and is formed from,a resin that exhibits a
degree of SCialnity AT DSTR A dSeLedi Cit e e O e o B RS canning
calorimetry method. [B858PR% PRI RIRASFAH R RS acstedrfeAycORiAN Ao LGP A raF B a8 mprising a
second mold release dayklefs ineoh G0 10% Gspositsside yrththdiffesentaid sedeased apdofionetey side of
the aforementioned cushion layer. [Claim 6] The multilayer film as recited in Claim 5, wherein the main
component second mold release layer is formed from a resin of which is the polystyrene series resin
having a syndiotactic structure. [Claim 7]The multilayer film as recited in Claim 6, wherein the resin that
forms the second mold release layer has a degree of crystallinity of 14.0% or greater and less than 30.0%
as measured by the differential scanning calorimetry W02011/09925239PCT/JP2011/00548
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